Framing health problems in terms of the social determinants of health aims to shift policy attention to nonmedical strategies to improve population health, yet little is known about how the public responds to these messages. We conducted an experiment to test the effect of a news article describing the social determinants of type 2 diabetes on the public's support for diabetes prevention strategies. We found that exposure to the social determinants message led to a divergence between Republicans' and Democrats' opinions, relative to their opinions after viewing an article with no message about the causes of diabetes. These results signify that increasing public awareness of the social determinants of health may not uniformly increase public support for policy action. (Am J
Public health advocates have been increasingly promoting the importance of the social determinants of health-the nonmedical, social, economic, political, or environmental factors that influence the distribution of health and illness in the population. Some experts argue that strategically framing health problems in terms of their social determinants could help to turn the public's and policymakers' attention to policies that might effectively improve population health and ameliorate health disparities. [1] [2] [3] For instance, the World Health Organization Commission on the Social Determinants of Health recently recommended that governments actively incorporate social determinants into their political agendas, making investments in raising public awareness about the impact of social determinants on population health. 4 In the United States, experts suggest that advocates use the media strategically to educate the public and policymakers about determinants of health other than medical care and health behaviors. [5] [6] [7] The implicit assumption of these efforts is that public and political attention to the social determinants of health will lead to increased support for policy interventions to improve public health. However, the claim behind this call to action has received little empirical scrutiny. 8 Substantial theoretical and empirical evidence supports the conventional wisdom that when the public believes that a health problem results from external factors (i.e., from social or environmental determinants) instead of from individuals' own behaviors or shortcomings, they will be more likely to support social or governmental attempts to address the problem. [9] [10] [11] [12] [13] Yet, political science research suggests 2 reasons to challenge this assumption. First, if policymakers and the media emphasize a connection between low socioeconomic status and illness, they will draw attention to a particular social group: those living in poverty. Research indicates that attitudes about social groups are powerful influences on public opinion toward health and social policy. When particular populations are highlighted in the media, people draw upon their attitudes and even prejudices toward these populations when making judgments about policies relevant to the problem at hand. 14, 15 Second, empirical research demonstrates that Americans systematically differ in their underlying beliefs about the major causes of poverty, with Republicans less likely to acknowledge the role of social structural factors in influencing socioeconomic status than Democrats and believing more strongly in personal responsibility for social status. 16, 17 As a result, political partisans may respond differently to messages about the social determinants of health because of their differing underlying attitudes about those in poverty and the role of personal responsibility.
Previous research has demonstrated associations between the public's perceptions of the causes of illness and their policy opinions. For instance, Oliver and Lee 11 and Barry et al. 18 showed that Americans who believed that obesity is caused by an obesity-promoting environment were more likely to support public health policies that target obesity's environmental determinants (such as regulating school concessions or food advertising). Reutter et al. 19 found that Canadians who believed in structural explanations for health inequalities were more supportive of social policies to address poverty than were those who endorsed behavioral or medical explanations. However, each of these studies, by relying on cross-sectional survey evidence, can only demonstrate correlations, not causation. No previous research to our knowledge has investigated the causal impact of messages about the determinants of health on public attitudes toward specific policies. Yet, given the increasing attention to the health policy implications of social determinants, systematic empirical assessment of this relationship is warranted.
We designed an Internet-based experimental study to assess the impact of news media messages about the social determinants of health on public health policy opinions. For this study, we chose type 2 diabetes as an exemplar of the social determinants of health. Type 2 diabetes is the sixth-leading cause of mortality in the United States, and racial, ethnic, and class-related disparities abound in its incidence and prevalence. Although type 2 diabetes is commonly associated with health behaviors (in particular, poor diet, lack of physical activity, and concomitant obesity), these risk factors occur within a context of social and economic influences, including neighborhood environments (e.g., food marketing, price of fruits and vegetables, school concessions) that facilitate unhealthy diets and social stressors that can directly affect insulin resistance. 20, 21 In addition, scientists have recently identified and replicated numerous genetic variants that increase susceptibility to type 2 diabetes. 22 When selecting a particular cause of diabetes to feature in a news article, that is, when ''framing'' the causes of diabetes for the public, journalists might choose from among a genetic predisposition frame, a behavioral choices or lifestyles frame, a social determinants frame, or some combination. [23] [24] [25] This selection of a causal frame could affect public support for particular strategies to address diabetes (i.e., regulating food marketing or intervening in schools), because public perceptions of the causes of diabetes would affect what level and type of intervention they view as most effective or appropriate. 26 The goal of our study therefore was to assess the impact of news media framing of the determinants of health-using type 2 diabetes as the example-on public health policy opinions by comparing a social determinants explanation with one that identified genetic predisposition, behavioral choices, or provided no causal explanation. By randomly distributing which hypothetical news article a study participant viewed online, we were able to identify the impact of these causal explanations on participants' beliefs about the social determinants of diabetes as well as their opinions about policies to prevent diabetes. Given potential differences in predisposing attitudes about the social determinants of health between political partisans, we also assessed whether the impact of the news messages depended on the political orientation of the viewer.
METHODS
The study sample consisted of members of a panel maintained by Survey Sampling International (SSI) of more than 1 million ethnically diverse US adults who agreed to take Internet-based surveys for research purposes. Panel members are recruited via random-digit dialing, banner ads, and other opt-in techniques. These study participants are not representative of US adults as a whole. SSI sent e-mail invitations to a stratified random sample of panel members with the goal of achieving a diverse sample meeting the following quotas: 60% White, 25% Black, 12% Hispanic, and 3% Asian. Within each racial or ethnic stratum, SSI drew 3 age-group samples of 37.5% aged 18 to 39 years, 37.5% aged 40 to 59 years, and 25% aged 60 years or older, to approximate the US age distribution. SSI adjusted the number of e-mail invitations to participate in the study in each demographic subsample until the quotas were achieved. A total of 2838 persons were enrolled in the study, and 2490 (87.7%) completed the relevant diabetes section of the survey in late April 2007. The survey was anonymous, and SSI handled all correspondence with the participants. The participants indicated their consent to participate by clicking on the link to begin the online survey.
The sample of study participants was diverse across a variety of relevant characteristics. The sample was 50.9% female, 58.6% non-Hispanic White, 22.9% non-Hispanic Black, and 18.5% of some other race or ethnicity. Sixty-seven percent of the sample had completed less than a college education, and 19% had completed only high school or less. Twenty-six percent of the sample reported annual household incomes under $30 000. Particularly relevant to this study, 35% reported they were Democrats (strong or moderate), 41.6% reported they were Independents (including those Independents who leaned toward one of the parties), and 23.3% reported they were Republicans (strong or moderate). Finally, 14.1% of the sample reported that they had ever been diagnosed with diabetes, and 64.4% reported that close family or friends had diabetes.
Design
Every study participant was randomly assigned to view 1 of 4 hypothetical news articles that appeared at the start of the Internet-based survey. The articles, which were designed to resemble an article from an online news source and were modeled after existing news stories and a press release from the American Diabetes Association, described lobbying activities in Washington, the increasing prevalence of type 2 diabetes, and its medical consequences (for the full text of the article and a screen shot, see the Appendix, available as a supplement to the online version of this article at http://www.ajph.org). Articles were identical except for which 1 of 4 causal frames (genetic predisposition, behavioral choices, social determinants, or no causal language) was embedded in the text. The text of the causal frames is shown in Table 1 . Images accompanying the article were also randomly assigned, but the present analysis pooled across the photo treatments, because they did not significantly influence the participants' attitudes. The total sample size in each treatment group was as follows: genetic predisposition (n = 615), behavioral choices (n = 592), social determinants (n = 695), and no causal explanation (n = 588).
Measures
The key independent variables were the randomly assigned causal frames (genetic predisposition, behavioral choices, and social determinants), and the no-causal-explanation condition served as the reference group. Randomization ensured that any observed differences across the groups could be attributed to the experimental manipulation. We compared each of the 4 groups across sociodemographic and political characteristics (race/ethnicity, age, income, educational attainment, political party identification, ideological identification [a measure of how liberal or conservative the participant reports to be], diabetes prevalence, and family or friends with diabetes) and identified no significant (P < .05) differences.
To assess whether the causal frames influenced the participants' causal understanding of diabetes, we asked the participants the extent to which they agreed, ranging from 1= strongly disagree to 5 = strongly agree, with the following statements: ''People with diabetes got their illness because of the social and economic conditions in which they live'' and ''People with diabetes got their illness because of the genes they inherited from their parents.''
The main outcome of interest was the participants' opinions about 7 nonmedical governmental policies that target the environmental, neighborhood, or economic determinants of diabetes. We asked participants whether they agreed, ranging from 1= strongly disagree to 5 = strongly agree, with the following policies: public school bans on fast food concessions, government incentives for grocery stores to establish locations in areas where there are currently few, trans fats bans, government investment in parks, regulating junk food advertisements, imposing taxes on junk food, and subsidizing the costs of healthy food. These items were adapted from recent scholarly articles that presented policy options targeting the social determinants of obesity or diabetes. 11, [26] [27] [28] We created a summary measure of the participants' support for these nonmedical public health policies by averaging across participants' responses to the 7 items and deleting any cases in which data were missing for any of the 7 items (mean =3.3; SD = 0.9). The distribution of this summary measure was approximately normal, and the reliability of the scale was high (Cronbach a =0.82), suggesting consistency in the participants' opinions about these public health policies.
We also measured a variety of other participant characteristics (all via self-report), including race (non-Hispanic White, Black/ African American, and other racial/ethnic identities), political party identification (a 7-point scale ranging from strong Democrat to strong Republican), ideological self-identification (a 7-point scale ranging from very liberal to very conservative), age, educational attainment, income, participant's diabetes status, and whether the participant's family members or friends have diabetes.
Analysis
The first step in the analysis was to test whether the experimental treatment influenced the participants' beliefs about the social determinants of diabetes. We consider this a manipulation check to assess whether people exposed to the article describing social determinants were, in fact, more likely to agree that social factors cause diabetes. We compared the mean proportions of people who agreed with social determinant explanations across the 4 treatment groups. Next, we regressed the policy opinion variables (by using ordered probit regression or ordinary least squares regression, depending on whether the individual policy outcomes or the summary scale outcome was used) on the dummy variables for the causal frames while controlling for random variation in demographic characteristics across groups. We also tested whether the effects of the causal frames differed depending on the political orientation of the participant (i.e., whether party identification was a moderator of the frame effect) by fitting a model with interaction terms between the frame and the participants' party identification (strong and moderate Republicans versus Independents versus strong and moderate Democrats, which was the reference category). We performed regression analyses separately for each policy variable (available from authors upon request), but we identified very similar patterns when we used the dependent variable representing the summary across the 7 policy items, thus only the latter was reported here. To interpret the regression results, we calculated the predicted values for the outcome variable and plotted these values by the frame participants viewed and their political party identification (with all other variables in the model set to the sample mean). All analyses were performed by using Stata version 9.0 (Stata Corp, College Station, TX) and used Long and Freese's 29 SPost programs, when relevant, for interpreting outcomes from categorical regression models.
RESULTS
The participants' opinions about the 7 public health policies are shown in Table 2 . The participants expressed the highest level of support for public schools' eliminating their fast food concessions, government investment in parks, and government subsidizing the costs of healthy food. They expressed the least support for the government imposing taxes on unhealthy food.
Framing Effects on Acknowledging Social Determinants
To assess whether the causal frames had any influence on the participants' agreement with the social determinants of diabetes, we compared the proportions of people who agreed or strongly agreed that ''people with diabetes got their illness because of the social or economic circumstances in which they live'' across the 4 treatment groups. As expected, more people in the social determinants treatment group (29%; 95% confidence interval [CI] = 22.6, 29.2) than in the control group (17.4%; 95% CI =14.3, 20.5) agreed that social determinants cause diabetes, a small but statistically significant difference. In the genetic group, 13.3% (95% CI =10.6, 16.0) agreed that social determinants cause diabetes, which was fewer than the 21.4% (95% CI =18.1, 24.7) of those in the behavioral choices group who agreed with this statement, which suggests some recognition among study participants who viewed the behavioral choices frame that social factors can shape behavioral choices. Regardless of frame, the participants endorsed relatively low support overall for the idea of social causation of type 2 diabetes, because participants overall were more than twice as likely to agree or strongly agree that ''People with diabetes got their illness because of the genes they inherited from their parents'' (44.7%; 95% CI = 42.7, 46.6) than they were to agree or strongly agree with social causation (19.7%; 95% CI =18.1, 21.3). As expected, those exposed to the genetic predisposition frame were most likely to agree with genetic causation.
Comparing proportions across the treatment groups, however, masks significant differences within these groups. We observed a distinctly different pattern of responses to the item assessing agreement with social determinants when we compared Democrats, Independents, and Republicans both within and across the treatment groups (Figure 1 ). Across all groups, Democrats were more likely to agree with social determinants than were Republicans and Independents, although these differences were not statistically significant in the control, genetic, or behavioral choices groups. Republicans expressed low levels of agreement with social determinants across all of the treatment groups. Republicans in the social determinants treatment group reported statistically significantly lower levels of agreement with this item relative to the Independents and Democrats in that group. Only Independents expressed statistically significantly higher agreement with social determinants when they were exposed to the social determinants frame (30.7%; 95% CI = 24.7, 36.7) than when they were exposed to the control condition (16.4%; 95% CI =11. 4, 21.4) .
Framing Effects on Public Health Policy Opinions
Next, we assessed whether the causal frames influenced the participants' opinions about public health policies. We identified no significant effects of any of the 3 causal frames, compared to the control condition, on the summary measure of policy opinions for the full sample. (When we examined the individual policy opinions separately, the only full sample framing effect we observed was that those exposed to the social determinants frame were significantly more likely, relative to the control condition, to support bans on trans fats.) Thus, the experimental treatments had little to no effects on the study participants' opinions about diabetes prevention policies for the full sample.
To ascertain whether these very limited effects might have been because the experimental frames had different effects on different people, we examined the predicted values obtained from the ordinary least squares regression model of public health policy opinion on the causal frames, fitted with interaction terms with party identification (Figure 2) . This model indicated a significant interaction The government should invest in parks and safe places to exercise in urban areas.
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The government should regulate advertisements for junk food like it does for cigarettes and alcohol.
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between viewing the social determinants frame and participants' party identification (b of interaction term = -0.45; P = .005), indicating that the effect of the social determinants frame was significantly different for Democrats and for Republicans. (For full regression model results, see the Appendix, available in the online version of this article at http://www.ajph.org.)
As shown in Figure 2 , the social determinants frame had opposing influences on the study participants depending on their political orientation: after exposure to the social determinants media message, Democrats expressed a higher level of support for the public health policies relative to the control condition, whereas Republicans expressed a lower level of support for the public health policies relative to the control condition. Although we found no significant differences between Republicans' and Democrats' adjusted opinions toward the public health policies in the control condition, the genetic condition, or the behavioral choices condition, exposure to the social determinants message produced a divergence in opinion by political party, with Democrats and Republicans differing in their opinions by nearly 0.5 units of the 5-point scale.
DISCUSSION
Policy experts have increasingly been paying attention to the social determinants of health. Some experts have recommended that information about social, nonmedical determinants should be disseminated to the general public to build support for policies that Note. Error bars represent 95% confidence intervals around the proportion who agreed with the statement. Note. Participant opinion for each public health policy based on a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree), averaged across 7 policies. Error bars represent 95% confidence intervals around the predicted mean support for public health policies (where higher values indicate more support). Difference between Democrats and Republicans in social determinants condition relative to control condition is statistically significant (b of interaction term from ordinary least squares regression = -0.45; P = .005). The ordinary least squares regression model included controls for study participants' age, gender, race (White, Black, other), ideological self-identification (liberal, conservative, middle), income, educational attainment, and diabetes status of self and family or friends. address such determinants and to move policy interventions aimed at population health beyond medical care. In this study, we assessed how the public responds to messages about the social determinants of health. We found that people exposed to the social determinants message were in general more likely to acknowledge the existence of social factors in type 2 diabetes, but the overall level of agreement with social determinants was relatively low across the sample. These low levels of acknowledgment of social factors as important influences on health are consistent with Robert et al.'s survey of Wisconsin residents. 7 Yet, we found that agreement varied significantly by political party identification. In particular, Republicans reacted negatively to the social determinants message, tending to disagree with the idea of social determinants after viewing an article that deliberately described these factors. Not only did the social determinants message receive less acknowledgment from the Republican subgroup, but it also triggered differing opinions toward a variety of public health interventions. The opinions of Republicans and Democrats toward public health policies diverged when they were exposed to information about the social determinants of diabetes, but no such divergence was observed with other framings of the issue. This reaction suggests that the social determinants message contained embedded valuesbased cues to which political partisans responded.
We advance several potential explanations (occurring independently or simultaneously) for why we observed political resistance and even polarization in response to the social determinants message. First, the social determinants media frame may have presumed a liberal worldview to which the Republican study participants disagreed or found factually erroneous (i.e., not credible), but with which Democrats felt more comfortable or found more familiar. Previous research has shown that people are more likely to resist messages when those messages are inconsistent with their predisposing worldviews. 30 Republicans may have counter-argued the social determinants frame, reacting more negatively than they might otherwise against public policy intervention into personal behavior. 31, 32 Second, media consumption is becoming increasingly polarized by party identification, and a large proportion of the public perceives the media as being biased against their worldview. [33] [34] [35] [36] The social determinants media message may have appeared particularly biased to Republicans. Moreover, we know that social determinants messages about diabetes are not equally distributed in the news media, which suggests there may be systematic differences in the public's prior exposure to these types of messages. 25 Third, the social determinants frame may have primed, or activated, study participants' underlying attitudes about the social group (people with diabetes living in impoverished neighborhood conditions) highlighted in the news article mentioning social determinants. The policy opinions that study participants subsequently expressed may have reflected whether they viewed these people with diabetes as deserving of their plight. 37 Fourth, participants' party identification likely serves as proxy for an unmeasured characteristic, that is, values held regarding personal versus social responsibility for health. 38 People who hold strong values of personal responsibility would likely disagree with a social determinants message that suggests social or governmental responsibility for improving population health. The WHO Commission on Social Determinants of Health report, for example, assumes such responsibility in its presentation of recommendations to promote action for health equity. The Commission recommends that governments should ''place responsibility for action on health and health equity at the highest level of government, and ensure its coherent consideration across all policies.'' 4(p11) Our findings provide evidence illustrating Wallack and Lawrence's 2005 commentary in this Journal that some Americans' strongly held personal responsibility values can conflict with the language and values of public health. 39 
Limitations and Future Directions
These study results must be interpreted in light of several limitations. The goal of this experiment is not representativeness, but an assessment of causal inference, for which this type of experiment and sample are ideally suited. Yet, these findings may not necessarily be generalized to the full population of Americans. Second, the media messages used in this controlled context do not mimic the real-world media environment, given that mass media messages about type 2 diabetes tend to convey multiple competing causes simultaneously, not the single causal frame we used within the experiment. 25 Third, the study findings may not necessarily apply to framing of other diseases that have causal narratives that differ from that of type 2 diabetes. Finally, although the size of the effects of the frames in this study were small, it should be noted that the experimental stimuli were quite subtle-just a few sentences tweaked within a longer article.
This research suggests the importance of experimental methods and political communication theory for understanding the impact of public health messages on the public's opinions and attitudes. Whereas health communication research traditionally assesses the effect of health information on behaviors, researchers less frequently evaluate the impact of health messages on policy opinions. Future research might incorporate more sophisticated media effects (such as evaluating the influence of multiple simultaneous frames in the public discourse-e.g., a behavioral choices frame and a social determinants frame-on public opinion) and evaluate more thoroughly the interaction of media messages with the public's predisposing values and beliefs. 40 
Health Policy Implications
Americans' opinions about health policy are polarized on political partisan lines, with recent survey evidence demonstrating that Republicans and Democrats seemingly disagree on nearly every aspect of health care and approaches to reform. 41 Our experimental findings contribute to this evidence, showing that Democrats and Republicans also differ in the ways in which they receive and react to messages about the social determinants of health. We know that many Americans strongly hold values of personal responsibility, and such views may come into conflict with a social determinants perspective that does not acknowledge individuals' roles. 42, 43 These findings suggest that some advocates' proposed strategy of publicizing the social determinants of health will be unlikely to uniformly increase the American public's support for public health policies that target these determinants. Divergence in opinions could make it difficult to achieve the goal of building the public consensus for action on the nonmedical determinants of health, which Alvin Tarlov argued is required: ''an evident desire must develop at a high enough priority among a sufficient proportion of the population to create a national agenda.'' 3(p286) We suggest that achieving the goal of mobilizing the public to support policies to improve population health may require a segmented communication approach, based on evidence from studies such as this one, to ensure that subgroups find a social determinants message credible and not antagonistic to a worldview that values personal responsibility. For instance, advocates seeking to mobilize the public to support policies to improve public health might consider disseminating information to the media about social influences in addition to individual behavioral factors, to avoid triggering resistance among subgroups that find an exclusive focus on social factors not credible. 8, 42, 43 We expect that over a longer period of time, careful communication of the social determinants of health message could build the message's credibility and familiarity among the public and policymakers alike, ultimately influencing the health policy process. 44 Correspondence should be sent to Sarah E. Gollust, PhD, 3641 Locust Walk, Room 302, Philadelphia, PA 19104-6218 (e-mail: sgollust@wharton.upenn.edu). Reprints can be ordered at http://www.ajph.org by clicking the ''Reprints/Eprints'' link.
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